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(54) INTERIOR MATERIAL FOR CAR AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To economically and advantageously provide an interior 
material for a car having both of high sound absorbing and blocking 
properties and rigidity and equipped with good touch and excellent 
aesthetic appearance by a simplified process. 
CONSTITUTION: An interior material for a car is constituted of a 
sound absorbing and blocking nonwoven fabric composed of staple 
fibers made of a thermoplastic synthetic resin as a whole and has a 
nonwoven fabric design layer wherein constitutional fibers are colored 
containing at least one surface of the nonwoven fabric. The design 
layer 2 may be integrally laminated on a shape retaining reinforcing 
nonwoven fabric base material layer 1 . 
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CLAIMS 



[Claim(s)] " ~ 

[Claim 1] Interior material for automobiles characterized by being constituted including the sound-absorbing- 
and insulating nonwoven fabric which can contain the nonwoven fabric base material layer for firmness 
enhancement by wh.ch the laminating was carried out to this design layer in one, and consists of a staple fiber 
of a thermoplastic synthetic fiber as a whole while configuration fiber including one [ at least ] front face was 
colored and forming the nonwoven fabric design layer. 

[Claim 2] Interior materia) for automobiles of claim 1 whose weight ratios of said design layer and base material 
layer are 3:97-100:0. 

[Claim 3] Interior material for automobiles of claims 1 or 2 whose average sizes of the staple fiber which 
constitutes said base material layer the average size of the staple fiber which constitutes said design layer is 
U.Z-J5 deniers, and are 1.5-40 deniers. 

[Claim 4] It sets, after the sound-absorbing-and-insulating nonwoven fabric as the whole fabricating and they 
are the average th.ckness of ]-50mm, and 0.01 - 1.0 g/cm3. Interior material for automobiles of claims 1, 2 or 
6 which have average apparent density gravity. 

[Claim 5] Interior material for automobiles of any 1 term of claims 1-4 which the staple fiber which constitutes 
said design layer is colored by carrying out arrival at Hara in front of dyeing or spinning 

LCIaim 6] Interior material for automobiles of any 1 term of claims 1-5 said whose thermoplastic synthetic fibers 
are polyester fiber. 

[Claim 7] The staple fiber of said thermoplastic synthetic fiber It consists of at least two sorts of staple fibers 
which mainly contain 5 - 80 % of the weight (fiber A) of high softening temperature polyester system staples, 
and M - 95 % of the weight (fiber B) of low softening temperature polyester system staples which have softening 
temperature lower at least 20 degrees C than the above-mentioned fiber A. It comes to carry out welding of a 
part of intersection [ at least ] with the configuration fiber in contact with this fiber B and it. Said sound- 
absorbing-and-insulating nonwoven fabric is 0.01 - 1.0 g/cm3. Interior material for automobiles of any 1 term 
of claims 1-6 whose retention of bending elastic inclination [ in / it has average apparent density and / 90 
degrees C J is at least 30%. 

[Claim 8] Said fiber A is the interior material for automobiles of claim 7 to which it comes at least to form said 
fiber B from the denaturat.on polyester which has the softening temperature when the periphery section is lower 

han fiber A 20-120 degrees C by being formed from high softening temperature polyethylene terephthalate. 
LCIaim 9j Interior material for automobiles of claim 8 which is the sheath-core mold conjugate fiber which uses 
3S ! ^ art D com P° nent sa,d h »g h softening temperature polyethylene terephthalate with which arrival at Hara of 
said fiber B was carried out, and uses as a sheath component the denaturation polyester which has softening 

emperature lower 20-120 degrees C than it, and by which arrival at Hara was carried out 

LCIaim 10J Interior material for automobiles of claim 8 which is single component fiber in which said fiber B was 
ormed from the denaturat.on polyester which has softening temperature lower 20-120 degrees C than Fiber A 
LUaim nj baid denaturat.on polyester is the interior material for automobiles of the melting point of 200 
degrees C or less and claims 8, 9, or 10 which are crystalline low-melt point point polyester which has the 
heat of fusion of 6 cal/g at least. 

[Claim 12] Interior material for automobiles of claim 11 in which said denaturation polyester has the melting 
point of 1 50-200 degrees C. 

[Claim 13] The staple fiber web for design layers which consists of a colored thermoplastic synthetic fiber, and 
it are the manufacture approach of the interior material for automobiles characterized by carrying out the 
laminating of the staple fiber web for base material layers which consists of the above produced by another 
object, coloring of the same kind, or a non-coloring thermoplasticity synthetic fiber, and carrying out the 
junction unification of both by needle punching and/or heating adhesion 



[Claim 14] The manufacture approach of the interior material for automobiles of claim 13 which supplies the 
staple fiber web for design layers colored from at least one set of the cross layer which contains the object for 
outermost layer web supply, using two or more cross layers continuously. 

[Claim 15] The manufacture approach of the interior material for automobiles of claims 13 or 14 that the weight 
ratios of said staple fiber web for design layers and the staple fiber web for base material layers are 3:97-100:0. 
[Claim 16] The manufacture approach of the interior material for automobiles of any 1 term of claims 13-15 that 
the average size of said staple fiber for design layers is 0.2-15 deniers, and the average size of said staple fiber 
for base material layers is 1.5-40 deniers. 

[Claim 17] After said unification, it fabricates further and they are the average thickness of 1 -50mm, and 0.01 - 
1 .0 g/cm3 as a whole. The manufacture approach of the interior material for automobiles of the interior material 
for automobiles of any 1 term of claims 13-16 characterized by making with the sound-absorbing-and-insulating 
nonwoven fabric which has average apparent density gravity. 

[Claim 18] The manufacture approach of the interior material for automobiles of the interior material for 
automobiles of any 1 term of claims 13-17 that the staple fiber of said thermoplastic synthetic fiber consists of 
at least two sorts of staple fibers containing thermal melting arrival nature fiber. 

[Claim 19] The manufacture approach of the interior material for automobiles of any 1 term of claims 13-18 that 
said thermoplastic synthetic fiber is polyethylene terephthalate system fiber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has the interior material for automobiles, and the function which was 
excellent especially in appearance quality, such as sound absorbing and insulating characteristics, tactile 
feeling, and aesthetics, etc., and relates to the interior material for automobiles applied suitable for the part 
which needs rigidity high for configuration maintenance, for example, a door trim, headlining, a trunk trim, a 
dash insulator, etc. 
[0002] 

[Description of the Prior Art] In recent years, tactile feeling of the silence of the vehicle interior of a room and 
interior material, improvement in aesthetics, etc. are demanded with upgrading of an automobile, and high- 
performance-izing. However, ** et al. and the conventional interior material for automobiles had many which 
additional functions, such as attaching-to thing cheap generally-importance remainder, absorption of sound and 
noise insulation, tactile feeling, and aesthetics, were ******(ed) in many cases, and had these outstanding 
additional functions. That is, the thing of a configuration of having stuck charges of a sound absorption and 
insulation material, such as epidermis, for example, a nonwoven fabric, an elastomer, and textile fabrics, to base 
material parts, such as a rigid high panel for holding a configuration conventionally, has only occupied the 
mainstream of the interior material for automobiles. Thermoplastics is sunk into inorganic fibers, such as a 
woody board, and felt which used heat-curing mold binders, such as phenol resin, for the regenerated fiber or a 
glass fiber, as an example of a type of these base material part, and hot pressing, the so-called FRTP which 
carried out cold pressing or sandwich structure, and the panel produced using the made charge of foam are 
mentioned. However, although what naturally consists of these base materials demonstrated the configuration 
maintenance effectiveness, it did not escape the fall of sound-absorbing-and-insulating ability, but further, it 
became complicated constituting it and it not only hardly has the above-mentioned additional functions, such as 
surface aesthetic property and tactile feeling, but it had the trouble that a process also increased. Thus, in the 
conventional interior material for automobiles, whenever configuration maintenance is difficult and increased 
rigidity with rigid lack for configuration maintenance, while the fiber aggregate which has good sound- 
absorbmg-and-insulating ability encountered the antinomy that sound-absorbing-and-insulating ability fell 
remarkably, it had the following faults further. 

[0003] It is that there is no recycle nature in the 1st. This originates in an ingredient being different from a 
base material also in an epidermis part in addition to a base material being the multilayer structure from which 
the ingredient for every layer is different. 

[0004] The phenol resin used in order to raise [ 2nd ] rigidity in the felt, a woody board, etc. conventionally is 
releasing an unpleasant smell. An unpleasant smell in the case of using as interior material for automobiles was 
made into the practically big problem, and, naturally alternate material was called for. 

[0005] To the 3rd, the conventional ingredient had high possibility of generating the rigid panel of a car body, 
and the allophone in which it interferes each other, in the condition of having been attached to the car. Since' 
the device which puts a flexible nonwoven fabric and urethane foam between the base material of interior 
material, a panel side, or an interference side with other components in order to solve this was needed, an 
excessive man day and components were required and economical disadvantage was not escaped. 
[0006] Since a tabular thing was used as a base material, it is difficult to secure permeability and it was not able 
to give [ 4th J sufficient absorption-of-sound engine performance. 

[0007] this invention person etc. proposed the interior material for automobiles constituted including the fiber 
aggregate with which average apparent density and bending elastic inclination were specified as Japanese Patent 
Application No. No. 245269 [ six to ] including the synthetic-fiber staple of a different kind with which fineness 



and softening temperature temperature were specified, in order to cancel these faults. In order to have 
considered as the interior material product which finally gave the fine sight although many additional functions 
were obtained when this fiber aggregate was used as a base material, the epidermis produced separately from 
this base material had to be again stuck for example, using the thermal melting arrival film etc., and it became 
clear that there was a trouble of needing the process for it. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention was made paying attention to such a conventional 
trouble, has simulataneously higher sound absorbing and insulating properties and rigidity, is equipped with 
many additional quality functions, such as good tactile feeling and an outstanding fine sight, and aims at offering 
the interior material for automobiles which becomes a still simpler configuration economically advantageous at 
the process simplified more. 
[0009] 

[Means for Solving the Problem] this invention persons analyze the function of fiber aggregate, especially 
nonwoven fabric **, and the engine performance by combination, find out the technique of raising the rigidity 
and additional function, and came to complete this invention. That is, in order to solve said trouble, the fiber 
kind blended [ which are blended and is fiber-blended ] was made into what has possible acquiring rigidity as 
compared with the conventional thing, and it considered as the configuration further compatible also with an 
additional function. Furthermore, by specifying the low softening temperature fiber kind blended with the 
compounding ratio and the fiber aggregate of high softening temperature fiber and low softening temperature 
fiber again While it has the design layer which high rigidity and one [ at least ] front face were colored by 
dyeing or the arrival at Hara and the design layer has a function as epidermis of interior material It succeeded 
in offering the interior material for automobiles which has a high additional function by uniting the base material 
layer for firmness enhancement with it if needed. 

[0010] That is, the interior material for automobiles concerning this invention can contain the nonwoven fabric 
base materia] layer 1 for firmness enhancement by which the laminating was carried out to this design layer 2 in 
one, and is characterized by being constituted including the sound-absorbing-and-insulating nonwoven fabric 
which consists of a staple fiber of a thermoplastic synthetic fiber as a whole while configuration fiber including 
one [ at least ] front face is colored and it forms the nonwoven fabric design layer 2, as shown in drawing 1 R> 
1 . 

[0011] The weight ratios of said design layer 2 and base material layer 1 are 3:97-100:0 preferably. Since a 
surface coloring design layer becomes the thing of a low consistency very thinly when the weight ratio of a 
design layer is less than 3 % of the weight, when not coloring a base material layer, it will be transparent and 
visible to a front face, and will worsen aesthetics very much. Moreover, the coloring section of a design layer 
does not produce a problem at all in aesthetics and a rigid field about attaining to the whole base material layer 
and becoming 100% of the weight of percentage. 

[0012] As for the average size of the staple fiber which constitutes the design layer 2, it is desirable that it is in 
the range of 0.2-15 deniers. A nonwoven fabric with the difficulty of reduction of the productivity according to 
the fall of a spinning rate at less than 0.2 deniers or webHzing at the time of nonwoven-fabric-izing to quality 
sufficient [ an average size ] is hard to be obtained. Moreover, smooth nature cannot be easily obtained by 
surface fuzz, in 15-denier **, it is points, such as granularity of surface texture, and it cannot expect good 
surface quality easily. 

[0013] Moreover, as for the average size of the staple fiber which constitutes the base material layer 1, it is 
desirable that it is in the range of 1.5-40 deniers. Since the rigidity of fiber itself is small when an average size 
is less than 1.5 deniers, it becomes difficult to acquire rigidity sufficient as a base material. The fiber total 
number per unit volume in a nonwoven fabric decreases, a pasting up point with the below-mentioned binder 
fiber decreases, and it becomes impossible moreover, to desire to acquire sufficient rigidity in 40-denier **. 
Moreover, since the ratio of surface area/cross section becomes small when the diameter of fiber becomes 
large, it becomes difficult to absorb the energy of a sound efficiently. 

[0014] The nonwoven fabric of this invention which has the sound absorbing and insulating properties which 
were excellent as a whole by such configuration is good to fabricate in average thickness of l~50mm. When the 
fall of the flexural rigidity by the lack of thickness cannot be denied when average thickness is less than 1mm, 
and rigidity is able to be secured, desired quantity of airflow is not obtained, but it becomes difficult to give 
expected sound-absorbing-and-insulating ability to interior material. Furthermore, there is also a possibility of 
spoiling surface aesthetic property and a fine sight, according to the working pressure force at the time of 
shaping etc. When 50mm is exceeded, it is difficult to acquire the rigidity of the base material itself, and 
firmness ability is inferior. 



[0015] the average apparent density of the nonwoven fabric in this invention — 0.01 - 1.0 g/crn3 it is — things 
~ desirable — 0.01g/cm3 Since there are few fiber numbers per unit volume, while it is difficult for the 
following to acquire rigidity sufficient as a nonwoven fabric, desired ventilation resistance is not obtained but it 
is difficult to get in sufficient sound-absorbing-and-insulating ability. Average apparent density is 3 l.Og/cm. In 
the high condition, a nonwoven fabric is too hard, there are not the conventional panel, a board, and a place 
where it changes substantially, and it becomes difficult to expect an additional function. 
[0016] As fiber used, independence and the fiber obtained by carrying out mixing or compound spinning are 
mentioned in thermoplastic polymers, such as a polyamide, a copolymerization polyamide, polyester, 
copolymerized polyester, a polyacrylonitrile, a copolymerization polyacrylonitrile, polyolefine, a polyvinyl 
chloride, a polyvinylidene chloride, and poly KURARU. from that a crystalline melting point (Tm) is high in a 
fiber kind, and a comparatively cheap thing — thinking — polyester fiber, especially acquisition — since the 
melting point, tensile strength, and a modulus achieve the support function as frame fiber effectively 
comparatively highly, easy polyethylene terephthalate system fiber is desirable. Furthermore, since the side- 
by-side mold or sheath-core mold conjugate fiber which compounded gay polyester and copolymerized 
polyester eccentrically along with the fiber axis discovers crimp by heat treatment, and raises whenever 
[ confounding / of a nonwoven fabric ] and its moldability increases, it is desirable. 

[0017] The staple fiber of the thermoplastic synthetic fiber which constitutes the nonwoven fabric of the interior 
material for automobiles of this invention consists of at least two sorts of staple fibers containing thermal 
melting arrival nature fiber preferably. Namely, the rigid fiber staple of high softening temperature [ nonwoven 
fabric / this ], i.e., the low softening temperature synthetic-fiber staple which has softening temperature lower 
at least 20 degrees C than 5 - 80 % of the weight (fiber A) of matrix fibers, and the above-mentioned fiber A, 
That is, 95 - 20 % of the weight (fiber B) of binder fiber is made into main configuration fiber, and welding of a 
part of intersection [ at least ] with the configuration fiber in contact with this fiber B and it is carried out, and 
it is desirable that the retention of the bending elastic inclination in 90 degrees C is at least 30%. 
[0018] When Fiber A, i.e., a matrix fiber, is less than 5 % of the weight, the ratio of the low softening 
temperature fiber occupied to the whole becomes large too much, and it becomes difficult to acquire sufficient 
rigidity at the time of an elevated temperature. Moreover, in 80-% of the weight **, the ratio of binder fiber is 
small, and since the pasting up point between fiber decreases, it is difficult [ it ] to obtain coherent [ sufficient 
rigidity and coherent / sufficient ], and a moldability. 

[0019] When Fiber B, i.e., binder fiber, is less than 20 % of the weight, sufficient pasting up point is not 
acquired like the above, but the reduction of rigidity, a moldability, a coherent defect, etc. may be caused. 
Moreover, since all consist of low softening temperature fiber mostly in 95-% of the weight **, it becomes 
difficult to secure rigidity sufficient at the time of an elevated temperature. 

[0020] The staple fiber (fiber B) of the low-melt point point polyester single component fiber which has 
softening temperature low 20-120 degrees C to the polyester system conjugate fiber which has the sheath-core 
structure where the melting point of a sheath component is low 20-120 degrees C, to the melting point of a 
heart component as a binding material of a nonwoven fabric, or said high softening temperature fiber is 
desirable. This reason is for holding the configuration of this nonwoven fabric more firmly in order to make 
mixing of binding material and a matrix fiber homogeneity. When binding material tends to become hard locally 
when powdered resin is used as a binding material, and solution mold resin is used, and the fineness of main 
configuration fiber is low, there is a possibility of causing increase of the diameter of fiber, by adhering to a 
fiber front face at homogeneity. Moreover, when a melting point difference is less than 20 degrees C, the 
melting point of matrix fiber A, and since it is too near, it sets to the forming cycle which pastes up by 
dissolving binding material, and there is a possibility that not only binding material but the whole nonwoven 
fabric may become soft or dissolve. When a melting point difference is 120-degree-C **, since melting 
initiation temperature is low, it becomes difficult to secure rigidity sufficient at the time of an elevated 
temperature. Therefore, as for the melting point of low softening temperature fiber, it is desirable that it is 150- 
200 degrees C. 

[0021] although the core (core part) of low softening temperature fiber is a polyethylene terephthalate 
homopolymer in order to secure rigidity sufficient at the time of the above-mentioned elevated temperature — 
receiving — a periphery (sheath) — the melting point — 200 degrees C or less — and it is desirable that the 
heat of fusion is the crystalline low-melt point point denaturation polyester conjugate fiber which is 8 cal/g at 
least preferably in 6 cal/g, or single component fiber which consists of crystalline low-melt point point 
denaturation polyester at least. Although usual low-melt point point polyester is amorphism nature and it does 
not have the heat of fusion, the suitable crystalline low-melt point point denaturation polyester for this 
invention has the heat of fusion of 8 or more cal/g, and has the heat of fusion of 6 or more cal/g also in a 



.sheath core mold conjugate fiber. Moreover, the low-melt point point component crystallized after shaping is 
thermally stable compared with an amorphous low-melt point point component, and the bending elastic 
. inclination retention in 90 degrees C has 30% or more of thermal resistance. It is most desirable to use the 
polymer by which arrival at Hara was carried out as a constituent of these conjugate fibers or single component 
fiber. 

[0022] Surface smooth nature, fuzz prevention, and its aesthetics improve, and it becomes possible [ giving the 
configuration which has design nature such as irregularity, on a front face still more nearly intentionally ] while 
firmness increases and the configuration of the nonwoven fabric of the interior material for automobiles of this 
invention is stable by consisting of at least two sorts of staple fibers containing a matrix fiber (fiber A) and 
binder fiber (fiber B) as mentioned above, and making that shaping is possible. 

[0023] About the cross-section configuration of configuration fiber, especially a limit does not have anomalies 
such as c.rcular [ regular ] or a fiat form, a Y-globe type, and a hollow form, etc. Moreover, the potential crimp 
nature fiber conjugate-ized [ mold / the side-by-side mold or / sheath-core ] also as a matrix fiber can be used 
suitably. 

[0024] As a design layer, the staple fiber web as for which the interior material for automobiles of this invention 
consists of a thermoplastic synthetic fiber preferably colored [ dyeing / the arrival at Hara or ] by the arrival at 
Hara, and it can carry out the laminating of the staple fiber web for base material layers which consists of the 
above produced by another object, coloring of the same kind, or a non-coloring thermoplasticity synthetic 
fiber and can produce both by unifying by needle punching and/or heating adhesion. Moreover, hot forming of 
the obtained nonwoven fabric is further carried out after the above-mentioned unification, and they are the 
average thickness of l-50mm, and 0.01 - 1.0 g/cm3 as a whole. It is good to make with the sound-absorbing- 
and insulating nonwoven fabric which has average apparent density gravity. 

[0025] In this case, when the fiber kind of the configuration fiber of a design layer and a base material layer 
combination, and color are the same, since both layers turn into a layer of one which is not distinguished as 
ong as it can call it the interior material which consists of 100% of design layers and has a function as a design 
layer, and additional functions as the whole, such as sound absorbing and insulating properties, by such single 
structure, they are useful as interior material for automobiles of this invention. 

[0026] Moreover, the suitable example of the above-mentioned manufacturing method is the approach of 
supplying the staple fiber web for design layers colored from at least one set of the cross layer which contains 
the object for outermost layer web supply, using two or more cross layers continuously, unifying the whole by 
needle punching after that, and carrying out a heat setting if needed. This approach enables mass production by 
the continuous process. 

[0027] As mentioned above, interior material for automobiles which was excellent in additional functions, such 
as sound absorption and insulation, tactile feeling, and aesthetics, and was combined and equipped also with 
original functions, such as configuration maintenance, by this invention approach, the simplified process — 
with, it can provide advantageous industrially easily economically 
[0028] 

[Example] The effectiveness and the example of this invention are shown below. The measuring method of each 
characteristic value in an example, the example of a comparison, and the conventional example was based on 
the following approach. 

(Absorption-of-sound nature measurement) It is JIS per sample of the interior material for automobiles The 
acoustic absorptivity was measured based on A1405 "the normal incidence sound absorption coefficient 
measuring method of the building material by the pipe method", and absorption-of-sound nature was judged 
Sample size philOOmm, 125-1600Hz of measuring range. 

(Abrasion test) It is JIS per sample of the interior material for automobiles. Abrasiveness ability was measured 
based or. K7204 the abrasion test approach of the plastics by the wear ring", and abrasiveness ability was 
judged. Load 250gf, count of trial 100 rotation. 

[0029] It is surface density 30 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
ot the weight of 2 denier x51mm polyethylene terephthalate (it is called Following PET) fiber and 50 % of the 
weight (heart component-ET, the sheath component: copolymerized polyester with a melting point of 170 
degrees C) of 3 denier x51mm conjugate fibers by which arrival at Hara was carried out to lGy of examples 
The nonwoven fabric design layer was obtained, furthermore, 50 % of the weight of 13 denier x51mm PET fiber 
and a 2 denier x51mm conjugate fiber (heart component-ET ~) Sheath component : The fiber aggregate which 
consists of 50 % of the weight of copolymerized polyester with a melting point of 170 degrees C is nonwoven- 
abnc .zed by the roller card machine. When laminating with a cross wrapper and considering as a base material 
layer, after carrying out the coincidence injection of the above-mentioned arrival nonwoven fabric design layer 



at Hara produced with another object and compressing into convention thickness, the temporary Plastic solid 
with a surface density 1.0 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. 
•- The temporary Plastic solid acquired by the above was heated at the temperature of 210 more degrees C 
pressing was carried out with the cold press, and the Plastic solid with a thickness of 20mm was acquired.' 
10030] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 15 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath 
component: copolymerized polyester with a melting point of 170 degrees C) of 15 denier x51mm conjugate 
fibers by which arrival at Hara was carried out to 2Gy of examples. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 15 denier x51mm PET fiber and a 2 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1.0 kg/m [2 ] and a thickness of 25mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. 

[0031] It is surface density 50 g/m2 by carrying out needle punch of the fiber aggregate which consists of 70 % 
of the weight of 0.2 denier x51mm PET fiber and 30 % of the weight (heart component-ET, the sheath 
component: copolymerized polyester with a melting point of 130 degrees C) of 1.5 denier x51mm conjugate 
fibers by which arrival at Hara was carried out to 3Gy of examples. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 13 denier x51mm PET fiber and a 3 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1.0 k g /m 12 J and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. 

[0032] 50 % of the weight of 15 denier x51mm PET fiber by which arrival at Hara was carried out to 4Gy of 
examples, and a 15 denier x51mm conjugate fiber (heart component-ET — ) Sheath component : after 
nonwoven-fabric-izing the fiber aggregate which consists of 50 % of the weight of copolymerized polyester with 
a melting point of 170 degrees C by the roller card machine, laminating with a cross wrapper and compressing 
into convention thickness, by heat-treating at 180 degrees C The temporary Plastic solid with a surface density 
1.0 kg/m L2 J and a thickness of 30mm was acquired. The temporary Plastic solid acquired by the above was 
heated at the temperature of 210 more degrees C, pressing was carried out with the cold press, and the Plastic 
solid with a thickness of 20mm was acquired. 

[0033] It is surface density 250 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 6 denier x51mm PET fiber and 50 % of the weight (heart component: the arrival PET at Hara 
arrival copolymerized polyester at Hara with a sheath component:melting point of 170 degrees C) of 6 denier' 
x51mm conjugate fibers by which arrival at Hara was carried out to 5Cy of examples. The nonwoven fabric 
design layer was obtained, furthermore, 40 % of the weight of 40 denier x51mm PET fiber and a 3 denier x51mm 
conjugate fiber (heart component-ET -) Sheath component : The fiber aggregate which consists of 60 % of the 
weight of copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller 
card machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out 
the coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
0.5 kg/m L2 J and a thickness of 50mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 50mm was acquired. 

[0034] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 70 % 
of the weight of 2 denier x51mm PET fiber and 30 % of the weight (heart component: the arrival PET at Hara 
arrival copolymerized polyester at Hara with a sheath component:melting point of 170 degrees C) of 2 denier' 
x5 1mm conjugate fibers by which arrival at Hara was carried out to 6Gy of examples. The nonwoven fabric 
design layer was obtained, furthermore, 50 % of the weight of 1.5 denier x51mm PET fiber and a 1 5 denier 



x51mm conjugate fiber (heart component: — the arrival PET at Hara — ) Sheath component : The fiber 
aggregate which consists of 50 % of the weight of arrival copolymerized polyester at Hara with a melting point of 
1 70 degrees C is nonwoven-fabric-ized by the roller card machine. When laminating with a cross wrapper and 
considering as a base material layer, after carrying out the coincidence injection of the above-mentioned arrival 
nonwoven fabric design layer at Hara produced with another object and compressing into convention thickness, 
the temporary Plastic solid with a surface density 1.0 kg/m [2 ] and a thickness of 30mm was acquired by heat- 
treating at 180 degrees C. The temporary Plastic solid acquired by the above was heated at the temperature of 
210 more degrees C, pressing was carried out with the cold press, and the Plastic solid with a thickness of 1mm 
was acquired. 

[0035] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET fiber and 50 % of the weight (heart component: the arrival PET at Hara, 
arrival copolymerized polyester at Hara with a sheath component:melting point of 170 degrees C) of 3 denier' 
x51mm conjugate fibers by which arrival at Hara was carried out to 7Gy of examples. The nonwoven fabric 
design layer was obtained, furthermore, 50 % of the weight of 13 denier x51mm PET fiber and a 2 denier x51mm 
conjugate fiber (heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the 
weight of copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller 
card machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out 
the coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1 .0 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. 

[0036] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath component: 
copolymerized polyester with a melting point of 170 degrees C) of 3 denier x51mm conjugate fibers by which 
arrival at Hara was carried out to 8Gy of examples. The nonwoven fabric design layer was obtained, 
furthermore, 50 % of the weight of 13 denier x51mm PET fiber and a 2 denier x51mm conjugate fiber (heart 
component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. By compressing into convention thickness and heat-treating at 180 more degrees C, after carrying 
out the coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced 
with another object and joining a design layer and a base material layer in needle punch, in case it laminates 
with a cross wrapper and considers as a base material layer The temporary Plastic solid with a surface density 
1 .0 kg/m [2 ] and a thickness of 30mm was acquired. The temporary Plastic solid acquired by the above was 
heated at the temperature of 210 more degrees C, pressing was carried out with the cold press, and the Plastic 
solid with a thickness of 20mm was acquired. 

[0037] It is surface density 10 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath component: 
copolymerized polyester with a melting point of 170 degrees C) of 3 denier x51mm conjugate fibers by which 
arrival at Hara was carried out to lGy of examples of a comparison. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 13 denier x51mm PET fiber and a 2 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1.0 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. 

[0038] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 20 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath 
component: copolymerized polyester with a melting point of 170 degrees C) of 20 denier x51mm conjugate 
fibers by which arrival at Hara was carried out to 2Gy of examples of a comparison. The nonwoven fabric design 
layer was obtained, furthermore, 50 % of the weight of 15 denier x51mm PET fiber and a 2 denier x51mm 
conjugate fiber (heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the 
weight of copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller 



card machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out 
the coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1 .0 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. 

[0039] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath component- 
copolymerized polyester with a melting point of 170 degrees C) of 3 denier x51mm conjugate fibers by which 
arrival at Hara was carried out to 3Gy of examples of a comparison. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 60 denier x51mm PET fiber and a 25 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1 .0 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. However, when it did not have 
desired rigidity but it was used as interior material for automobiles, configuration maintenance was difficult for 
the above-mentioned nonwoven fabric. 

[0040] It is surface density 50 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath component- 
copolymerized polyester with a melting point of 170 degrees C) of 3 denier x51mm conjugate fibers by which 
arrival at Hara was carried out to 4Gy of examples of a comparison. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 13 denier x51mm PET fiber and a 2 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
0.5 kg/m [2 ] and a thickness of 80mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 60mm was acquired. 

[0041] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET* fiber and 50 % of the weight (heart component-ET, the sheath component: 
copolymerized polyester with a melting point of 170 degrees C) of 3 denier x51mm conjugate fibers by which 
arrival at Hara was carried out to 5Gy of examples of a comparison. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 13 denier x51mm PET fiber and a 2 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 
another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
2.6 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 0.5mm was acquired. 

[0042] It is surface density 100 g/m2 by carrying out needle punch of the fiber aggregate which consists of 50 % 
of the weight of 2 denier x51mm PET fiber and 50 % of the weight (heart component-ET, the sheath component: 
copolymerized polyester with a melting point of 170 degrees C) of 3 denier x51mm conjugate fibers by which 
arrival at Hara was carried out to 6Gy of examples of a comparison. The nonwoven fabric design layer was 
obtained, furthermore, 50 % of the weight of 1 denier x51mm PET fiber and a 1.5 denier x51mm conjugate fiber 
(heart component-ET — ) Sheath component : The fiber aggregate which consists of 50 % of the weight of 
copolymerized polyester with a melting point of 170 degrees C is nonwoven-fabric-ized by the roller card 
machine. When laminating with a cross wrapper and considering as a base material layer, after carrying out the 
coincidence injection of the above-mentioned arrival nonwoven fabric design layer at Hara produced with 



another object and compressing into convention thickness, the temporary Plastic solid with a surface density 
1 .0 kg/m [2 ] and a thickness of 30mm was acquired by heat-treating at 180 degrees C. The temporary Plastic 
solid acquired by the above was heated at the temperature of 210 more degrees C, pressing was carried out 
with the cold press, and the Plastic solid with a thickness of 20mm was acquired. However, when it did not have 
desired rigidity but it was used as interior material for automobiles, configuration maintenance was difficult for 
the above-mentioned nonwoven fabric. 

[0043] Conventional example 1 apparent-density-gravity 0.3 g/cm3 The felt of phenol resin sinking in is used 
as a base material layer, laminating structuring of what used the hot melt film of 75-micrometer thickness as an 
epidermis design layer as adhesives of a needle punch nonwoven fabric, a design layer, and a base material layer 
is carried out, and they are 140 degrees C and 50kg/cm2. Hot press shaping was carried out and the interior 
material for automobiles with a thickness of 5mm was obtained. 

[0044] Conventional example 2 apparent-density-gravity 0.3 g/cm3 The felt of phenol resin sinking in is used 
as a base material layer, laminating structuring of what used the hot melt film of 75-micrometer thickness as 
adhesives of tricot epidermis, this design layer, and a base material layer as an epidermis design layer is carried 
out, and they are 140 degrees C and 50kg/cm2. Hot press shaping was carried out and the interior material for 
automobiles with a thickness of 5mm was obtained. \ 
[0045] Conventional example 3 apparent-density-gravity 0.1g/cm3 The laminating structure containing 
polyphenylene oxide foam is used as the base material layer B, laminating structuring of what used the hot melt 
film of 50-micrometer thickness as a design layer as adhesives of needle punch nonwoven fabric epidermis, this 
design layer, and a base material layer is carried out, and they are heating and 50kg/cm2 at 160 degrees C. 
Press forming was carried out and the interior material for automobiles with a thickness of 6mm was obtained. 
[0046] About the interior material for automobiles obtained in the example of trial above-mentioned examples 
1-8, the examples 1-6 of a comparison, and the conventional examples 1-3, according to the aforementioned 
approach, normal incidence sound absorption coefficient measurement was carried out, and absorption-of- 
sound nature was judged. Furthermore, about the fine sight after shaping, and tactile feeling, organic-ffinctions 
evaluation was performed, it measured by the abrasion test about abrasion resistance, and the result obtained, 
respectively was shown in Table 1 with the contents of a sample 
[0047] 
[Table 1] 
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3S**;*»©«£li. *BraBftftEB#>?M*CM 
<• l^fiSffiOt>0i^TLS5fc«i. £ttB*»# 

30 gfe©«£. *ti««aii:a»tTjiA. 

ft«UTU*5. *&. *EB©*fiBfttS*tJI£*l:: 
&1/1 0 0SS%©*dclt^t4-£r.tlcBibT«. g 

mt. wtt©ffiic*t>T<sr^raH*4i;av». 

[0 0 12] «EB2*B<rr4««»©¥i$*SI4 

0. 2-1 S? : =--)l<Dmm\Z$>Z>Z\ttftt3LLl\ ¥■ 
0. 2 5*:r-A**TttB*a*©ttTI::.fc* 
£Stt©«'>. £fc»4. *«*fc-f*|R©C;i:/fl;©H 

■a*>&fi«©A^«*i8«i»6nic<n. ifc, is 

x^-;PiB©«-&li. Sffi©€^iSIC«tD¥mtt*^ 

[0 0 13] S«« 1 *«jST-&fi»»©¥*i« 
SI4 1. 5~4 0T^-;W©«Blc*4Ci*5»SL 

^. 5 7 r --;p*a©«^ii. aiftgi* 

•f >^-B«t©tt»iSl*»«'>L. +^itt^f5C 
t*iS©4<4-5. «Had«**<a:*J:fcC:J: 
50 0. ^®«/»}ffi«©lt*t/ha<^4fc©. 342$S<iP 



-15- 



5 

[0 0 14] Z.<n£.otimmz£K), ±WtLT9kfttc 
»««tt**T**»«H©*M*tt ] ~ 5 OmmfflTO 

£14. /P*^FSICj:-5EfttfRiH40fiT*i5iii)-r. 

t-V HSS:ffl/<f5«tlt)**. 5 Omm £8 A 4£. 5 

[ooi5] *aw\z&vttmifio)¥x;M.mi&m 

14. 0. 0 1-1. Og/cra 1 TftiCttfffiL 
<. 0. 0 1g/cm ! *«t*V»Tli, 

r. +»*!»a«ttiB*»au. ¥*uuwffi&*ii. 

Og/cm J i»3KV>«*T«. ^F«*«»«r#T. ft 

[0 0 16] gffl3n*M8<!:LTt4. #'J7S K. * 

'J 7* 'J a- h 'J;k £SS#'J 7* »J d- h "J ;k 
*'J*k7^>, #U«fte=A. ^'JttYktx'J^ 

<ra»£(afcLT*§6n*Miia<*tf6ns. tutaco 

fTtt. (Tm) *l|it>:t. it«W£ffiT* 

€r^3ftt-*fc-r©T»*LK MIC. ^tfiJIXxJU 
h MttttMttBl::.!: 0 J8«£58?lL*»;m©£l&i*£ A 

[0017] *%w<Dmm?i&ti<D*m£mfi.? 

MM*St»4>ft<it>2«©fiMMJ:Dfc*. Wfc, c 
O^H*B. MttftMeMttMMX?-:?*. Kvh 
Vvtrxmm (MM A) 5~8 0*«Xi±EMMAJ: 
0 fc'J>fc < 1 1> 2 0 1 ttl»Kfcja*ff T 
M»Xx-7;k fiP^/H>y-»«t (MMB) 9 5- 

[0 0 18] I1A, fll*. -?Mj.y/7 7.«*i#5SS 

*. 8oaa^j@cD«^, /m >y-MM©it# 



(4 > W8- 3 2 3 9 0 3 

6 

[0 0 1 9] JfftB. IP*,. /W>y-||«*l2 Oil 

%*«©«£. ±aBHtt+»ft»»^«i»6nr. mtt 

4. 9 5Si%ffl©«£. BB±T0SttttftjMI 

[0 0 2 0] *«*?©«£«<>: LT. ££#©M£K*i 
JO LT«^o«^12 0~ 1 2 Otftl»«:|H«ia**"r 

<b^«tti:«LT2 o~ 1 2 or£utMt££*rf-&<a 

»jS#'Jx^x;H|l-rt»wiojB«j| (ttHIB) 
*U>. ^Olilili. MSWtvMJyirXMMWilS 

8fIt£fcfflLfc«S. £&*MMMM©MM4tfil>>£ 

20 Srffl<»ti*i*4. jfcfc. 2 o *:*«©*£. 

■*MJy0*MMA©Mjft£iSTtf*». 

mtfii 2 oica©«*. {gHnwut«iftt^». Mm 
mz-t-tttinmzm&rzc tummttt*. 
fitMbAMM©MAi4 i 5 o~2 o on-c&zzttim 

[0 0 2 1] ±E*fi»C+»J4IBttft«fi5-ra*:ftfc 

is. ttttfcAttjftoif&a («a> ««*ui?kVTP 

95) OMMfi2 0 0"C£tTTfir). »«}|ft*t'>*<tfc 
6 c a l/gTffSL<li'>^< < >:fc8c a 1/gT* 
•£>^att{£i*^ft3}?uxx5r;l,n>->' j .y- htR«t, 

* l < bis a ttttii j**tt # «j x x x**> s a n * 

#*fr*«tt«MA*tt#'Jx*7-;l'tt. 8c a l/g 

[0 0 2 2] *S^roe«)*fflrtg«<DTia^li. ±E 
©«fc5lc. vh'J^^ii (Mil A) t/w>?-m 
m m»B) &%ts4>tt< tfc2M©MM«J:0^0. 

^-r<bt«ic. gffiw^mtt. ^s^Wit. 



— lfi— 



( 

7 

[oo2 3] mBmmommmKmzMLTtt. 

[0 0 2 4] *X>n«>ilk*fflAttttH. jtEltLT 

#£x- K;^>^>^*«tz;/SfctttlbjR«*lci; 0 
-KfctZZtlZ&QftmZZttfTZZ. ± 

LTl-5 0mmW^to. 0 1 ~ 1 . Og/c 
[0 0 2 5] *E®t«»Ji©«|fiE«lft©« a? 

So, fi«**isi-©*-&tt«jittKsijanau- 

#<0S «E® 1 0 OiKiOfc-Sflga^ 

[0026] ±ge»iitt©»a^mi*Mia. »a 

SESfflSttHSx^fc&lgU -tOffefe#ft--H* 
[0 0 2 7] «±®J:3IC. *aw*tti-io, ®jg 

[0 0 2 8] 

mmm) &T\z*%we>y t %t%&mt£mt. mm 

g»»fflrt8«©-y->^nc^t j is 
a 1 4 o 5 < l 8f*imiz£zmmtm<Dm&Ajm : gm 

Tz. V>7)iyi X<t>i 00mm, fflfclBB l 2 5~l 
6 0 0Hz. 

K 7 2 0 4 r»«*IICJ:4^7X^y^<o#«Ktt^ 
fc. *?S2 5 0 g f. UHBfki OOlHlfe. 50 
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[0029] mmmi 

VU-i ICS®;**!/; 2xn-;ux 5 ] mmtDtf'Jx^U 
>xU7*l,-h (£TFP ETtUp) 115 011% 
i3fr-^x5 1mmC3>y a y-|.m (ftfj, 
^ : PET. : 7 Ote)Mfi#'JxXr 

>?TZZ tlC«t0ffi!g«3 0 g/m J ©^HfcfrSEJf 
55 IC, 1 3t--J1-X5 lmm©PETIi5 
0SS%£ 2t"-^x 5 l mm(03>yay- h£Jg 
1 PET. 7 O'CCDaS^tf 'j 

7*-KT-»icT^n«ftL, i>a*yy/i-lZTtil 

•emmtsztiz**), mmi. okg/ m > . m 

*»#*5K2 1 O'CWSaTJOKftt. 
!C«t?3ttlE^LTiP*2 OmmWfEW^ffc. 
[0 0 3 0] *»W2 

^KlClS^^n/c 1 5-rX-^x 5 ImmODPETtt 
«t5 0Sl%i:l 5x^x5 1 mmO)3 >y a y- 
MWt : PET. ffifittf : SJ£l 7 0tff)*i 

##ui7f;w 5 os»96*^#i^3n.5«»^^ 

S-x-K^/O^f-SCltlCiOffiafgl 0 0 g/m> 
©*«Mj*El£8fc. JElC. 1 5f^-AX5 1mm 
© P E TMJft 5 0 MAX t 2 y=--)l x 5 1 mrnODn > 
v^y-HJRH CSfifctf: PET. tof&ft :M&1 7 0 

tfflfti^^ui^^) somsx«>6«iAdn«it 

1 8 OtT^fflai-^^tlciO. ®$«1. 0 
kg/m' . 3*2 5mm©{g|5fc*#£8fc. ±gS(ci 
oT$e>ttfc<Rf£JB#£3||;:2 1 0r©fflftTllD3»L. 
3-^HyU7 > IC«t0*DK^LT3*2 OmmO^ 

[0 0 3 1] ^J60!3 

y^-ncll»$nfc0. 2rr-Ax5 1mm©PET 

mm7 om&xti. 5?r-;i,x 5 i ram M>y a 
y- hail : p e t. mm ma 1 3. 0 
*ig#uixfw 3os«x*^»*an«.«ii* 

6#£x- H;P/0?-r«.C tick OffiiBff 5 0 g /m 
J W^»#SESS:^t. 1 3rr-^x 5 lm 

m<OPETI»5011%t3Tr-Ax5 1mmffl3 
(.-ClS^ : PET. ¥S<*^ : M,^ l 7 

ot:©*a^*'jxx^) 5omm%»t>mi$.i<ftz> 

£±KlSS;F8ft*ES£Ji^#AL. ««»*lcJE»e 

Lfc*. 1 8 ovTtmmrzztizzK). m®mi. 



9 

Okg/m ! . (P*3 0mmOWft^fc. ±£(c 
<fc-3T8btt;tfil*ffi?<*£J|lc 2 i orwssTin** 
L. 3-^F7U;*IC±9ilOE]*raLTJ»*2 Ommffl 

[0 0 3 2] £J6W4 
^ U-flClP^ttfc 1 5f--^x 5 1 mmCDP ETtt 
mbOm&Xt 1 5x--7Ux 5 1 mm(Dzi>->-^y- 
h ttg (fcjfctf : P E T. W(S# : MA 1 7 0 t:©#S 

n#'Ji^rW 5 osa%a>e>S!&2ns«it*s# 
icra^bL. M^w^icEiSLfca. i sor-cas© 

STSChlCkO. S$fiN. Okg/m' . #*3 0 

&5IC2 1 OtOiaS TiDl!* L. 3-)l> F^bXlCj: 0 
»£E^LTJP*2 Omm©l£j&<*:£®*:. 
10 0 3 3J £JSW5 

yu-f lCKS^nfc6x^-;l-x 5 lmraCPETii 
5 OMAXt 6x--;i^x 5 1 mm03>y a y- h£R 
«t (S)S»:IfPET, WJ*#:»;6l 7 0*C©M» 

ftl^^uxxfW 5 0Sfi?i;^e»fiE$n.5«ii^ 

^{*5rn-HJl-M>5 1 -r-5C:tlC«t0ffiffi«2 5 0g/ 
m> ro^F»fliSIESS:#fc. 3EfC. 4 0f--*x5 1 
mmfflPETIt4 0 M*% 1 3 f^-JM 5 1 mm© 
3>->- i y-MRIt PET. Wfifc# : M£ 1 

7 orro^a^^'jxx^) 6 oam%^5>«ij«^n 

D-^-FVv^CT^IIIffifcU £ 

Lfc±IBIi®*liftjfEl£|iP*«tAU «£S*lcE 

0. 5kg/m' . J?* 5 Omm©(S^*£St. ± 
IBlCj;oT?te>tt;fc{£jifcJg#£3Elc2 1 O'CCDSarriD 
a-^Fyi'XIC.fcOJOJEJfc^LTJ^S Omm 

[0 0 3 4J £J6W6 

CfU-(\zmmintc2y : --)lX 5 lmm©PET88 
7 0S«^t 2 7--)\,x 5 1 mm(D3>yay-h8 
It TO:SfPET. Wfi£^:»^l 7 OtOSCfc 

£#£--F;i'/05 1 -ra;:£ic«fc9®t8au oog/ 

m J <D^ttft«EBS:ftfc. HIC. 1. 5x--^x 5 
1 mmCOPET«»5 OSa^t 1 . 5t--*x5 1 
miTKOrJ^ay-bttH rlgfctPET. 
: fi*,6l 7 0"C©II;&#S£#UlXx;l,) 5 OfiS 

^«*HbU JDX7 y/^-ICTW®fl:tS«Si:-r-5 

U Ja£S*tCBEttL-fc&. 1 8 0"CT«iJa31-r.6C:t 
lei 9, ffiffiSl. Okg/m 2 . i«30mm«)M 
KKtntz. ±EIC<fcoT8^n*:<Kj£fl*<*£3eiC2 1 
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;o 

[0035] nmtw 

yu-i\zm%2t\rz.2 7 T --)ix 5 1 mmoop e rmm 

5 omm%t 3"f--)lx 5 1 mmC3>y a y- h» 
m : ISCfcPET. Wfi&# :»^17 OtXDHS 

fti^^Ul^TW 5 0fi*96A^flia3nilt»« 
^{*5rn-H;^>^-r4CilciDffl«Sl 0 0 g/ 
m J ;tEJI£8;fc. lie. 1 3x~-j|,x5 1 

mmfflPETI8 5 0 t 2 r--)lx 5 1 mm<D 
10 3>y a y- htftft (SfiEtf : P E T. : M£ 1 

7 CCCD^fi^/p'JXXx^) 5 OSfi5S^e>«|f3c^n 
SttlS*£#£D-7;fc-F7v>lCT*8*HbU £ 
ux^/VHCTflUlttsLiflBt-rsiB. SWT^K 
Lfc±Og5&*8*SES£fil9&AL. «£JP*ICJE 
I8L*:&. 1 8 OtTj&J&Sf SCtlcfcO. ffiSBS 
1. Okg/m 1 . m*3 0mmO&.&LM#Z%tz. ± 
I21CioT8 6nfc(5fS«#£SgtC2 1 orrofiftTiD 
fit. 3-^F7U;MC«fcO}roJEl£«LTJ?*2 Omm 

20 [0 0 3 6] *J6W8 

^-f lCfi(JB3ftfc2 5 J --Jl,x 5 1 mmOPETItt 
5 01i%t 3x--;ux 5 1 mm03>vay- F« 
It : PET, ffijfctt : W£l 7 0"CO*S-&# 

JSMiif EB«:8;fc. SIC. 1 3x--;bx 5 1 mmCDP 
ETttH5 0£S*£: 2t--;I'X 5 1 mmffla >v:x 
y-h»it (fcfifctf : PET. Wfifcft :M;&1 7 OtW 

#S£#uixxju) 5 osfiXA^M^sn-sat^ 

/^-(CTIBJHbL-TS«»fr*IR. S"l#Tff«Lfc± 
EJS^ttfljSEJifcfiPS&AL.. --K;i//0^ICT 
*EE££ttl£»SL.fc&. #Jgj9*lCJI*8U 51c 
1 8 OTC-cafflg-r-SrtlCfcD. ffi&Sn. Okg/ 
m' . JP*3 Omm<D<ggc»«:$r^fc. ±ElC<toT^ 
■bttfciKJSJ&fti&MlC 2 1 0"C«jaaTlHlJRt. 
F7l^;UC < fc0lJ0BEj*J&L-Tg*2 OmmOM^l 
tz. 

[0 0 3 7] tfctfcfl 1 
40 >/ 1> 1 \zm% 2 t\tz 2 7 ~-)lX 5 ImmOPETIi 
5 0Sffl%t 3 xX-JVx 5 l mm03/y a y- hfil 
tl : PET. «HA^ :«.Sl7 0t:(O*ffi^# 

-H^/O^TSdtlCiOffiffiSl 0 g/m J (D^Fa 
^*ESS:^fc. S6IC. I 3x--JUx 5 l mmWPE 
T««S5 Omm%t2y : --)lX 5 l mm©3>yay 
-M8*l : PET. Wdc^ :MjA] 7 01C<D# 

5 oa*«^6«i^3n-5«iti*e 

Fv->>icT^tt:m{bU i7PX^ .y/^ 
50 -ICTtt^bLXtt^fTilS. ffl*Tl^KLt±SS 
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(7) 

11 

1 8 OX:T#MWtZ>ZtlZ&r). ffi^g l . Okg/ 

*>fttzi5.fS.Kft$:yi\Z 2 1 orcOiSSTlBiftU. 
K^UXJCJ: K>mi£tfLmLTB*2 Omm©l*J&#£& 
tt. 

[0 0 3 8 J tt««2 

yi"f lCSCa;*ftfc2 Of^-Ax 5 1 mm©PET8 
85 01ii«i2 0f^x 5 1 mm <D 3 >->-;i y- 
h£8 : PET. mm : MA 1 7 Or©#S JO 

S--H;^O^T-5ClilCi0ffifBan OOg/m 1 
©*8ft;SEl£#fc. MIC. 1 5x--JUX 5 1 mm 
©PETM8 5 0SS%£ 2f--Ax 5 1 mmcon > 
J? ay- him rPET. : MA 1 7 0 

M«^**o-7*-Hv-»KT^M*fl:L. 

±EM*7M«SEM«ni»«tAL. ££J9*ICEE8L 

fca. 1 8 o < CT)»sag-r-6r ti:,to. sisai. o 20 

kg/m ! , jp&3 0mm«>a&»*£8ft:. ±BC«fc 
oT'f#£nfcfiJ5£«M*«:5El::2 1 0 < C©SSTttlSI*L. 
3-JVF7WXK±9taffi]*»LT»*2 OmmWdiJg 

[0 0 3 9] Jtttfl3 

yi-flClS»3nfc2x--^x 5 ImmfflPETttI 
5 0SlXt3rr-^x 5 1 mm»3/-/ay-H» 
M(**»:PET. ««»:MA1 7 0t©««^# 

uxxfw s o mm%& imam n*«a*£#£x 

- h*;^>?T-BCtKliDaB8ai 0 0 g/m J ©* 50 
8Mi£EJlS:*§fc. 55IC, 6 OxX-;i>x 5 1 mm©P 
ET»«t5 omm%t 2 5f--^x 5 1 mmCQn >i> 

ay-haa c&*# : pet. mm ■. mai 7 ox; 
oM^*'jixf;w 5 oa«x*^*(S$n-5««i 

y/v-fcTlMMtUMtMfc-raM. S«J{*T^Bbfc± 

1 8 0rTMA9-r«^&lCJ:D. Bftftl. Ok 
g/m 2 . JP*3 Omm©«/£JB#£*§fc. ±g2lC«to 

-JWh*:/l'XCJ:9ftlE&»LT**2 0mmCD6fcJ&# 
- *afc. L*>Lfc**£. ±ffi*»*li. ffiaoMtte* 

10 0 4 0] Jtttfl4 

^b-f I'S^^n^ 2 x--.ll/X 5 lmm©PET««l 
5 01i«t3r--;l/X 5 1 mm©n>->*^y- hit 
8 CEfi£# :PET. Wlifctt : Mjfll 1 7 0X:©#ffiS* 
UlXfA) 5 0a«J«A^«l«dtl-5lll6«#{**n 

- F;l^>^f •&::<!: I;:<k9 5 0 g/m' ©^8 50 
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12 

Jb'tEB^ft. SIC. 1 3f--JM 5 1 mm CO P E 
T885 0li%i2f--^x 5 1 mmOT>y 3 y 
-h88 PET. ffijfctt :MAl 7 0tO« 

IS^UI^tJH 5 0S«%a>b8fi!c£ft£88aS 

-KT«IHfcL*ttli£T*M. M8Tff«Lft±EB 
•7tt«SEM«PIMttAL. «£8*lCBE8Lfca. 
1 8 0"CTiRj?iaT-&ri:ICiO. BffftO. 5 kg/ 
m J . J9»8Omm0!>«UftfM*&afc. ±EC«fcoT8 
&*lfcfij*»#*KC2 1 OX:©iBKTllDML. 3 -A 

fc. 

[004 1] Jt«« 5 
yi/-flClS«3nfc2y--^X 5 l mmfflPETIi 
5 0am%t 3X--JPX 5 l mm©3>vay- b8 
8 :PET. Wfifctf : MA 1 7 0 t©#S£tf 

- H^t^^r* JliK«kDSS«*l 0 0 g/m 2 ©* 
tt^SESSr^fc. 5 It, 1 3xX-JUx 5 1 mm©P 
ETKUS 0iiXi2f--Jl'X 5 lmm©rJ>> ! a 
y-hMM : PET, mm : MAl 7 0*C© 

aaetfux*?*) 5 oaax* ewaansaaa 
M-icT«a^ua«str«)B. »j8Ti«Lfc±E 

B»*M*aEM*:BattAU «3tlP*tff*8.Lfc 

a. 1 8 oTrcMa-B-raufcctD. s«S2. 6 k 

g/m' . »*3 0mmOMil*^t. ±EK.fe-3 
T»6nfc«a»**MK2 1 0"C©fiSTiDS*L. 3 
-;WH^WA!C«tDlDEEa»tTa*0. 5mm©fi£« 

tO 0 4 2] Jtttffl6 

jfl/-f tCB«$nfc2 5 i --JVX 5 lmm©PET88 
5 0il«t3fr-;lx 5 lmm©3>viy-htt 
a CS*»:PET. «U£#:MAl 7 0 , C©#S£5F> 

i)x*7-)» 5oa«x36»&aa*n4«a*^#«r- 

-H;W^>^-r-5itti0ffilBai 0 0g/m ! ©* 
8*S«El£f»;fc. 1 r--;Ux 5 1 mm©PE 

T885 Omm%t 1 . 5xX-;Vx 5 1 mm©n>v 
ay-h«» : PET. *fi{£# : MAI 7 0t 

©*a£#uiAxJW soaaxa^aasnaaa 

7/t-CTllIftLl«Itt4B. &J#Tf£HLfc± 
EH$*8*i;ftEJ§£|5]l$i9:AU «a»*lCBEMLfc 
^. 1 8 OtT&S&Sf iCticir). IfSl. Ok 
g/m' , JP*3 OmnHDfi«*iSt. ±?BlCio 
Tae>nfc{S«**«rXIC2 1 or©fi«TUDf»U. n 
-JUh*yw;UC<fcOJNJEjSJgl,TJP*2 Omm©J*Jg(* 
tafc. L*>t^*<e. ±f2*«WBIi. 0fflOMtt«a 
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13 



14 



[0 0 4 3] fitfcen 
3>l}&£0. 3g/cra ! ro7x/-JHffl|g"&g©7 
x^hfcSHBtU g&SEJliiLT^-FJl'/O^ 

■> h*)l>h7 4)l2**m>tzt>(0$:tommmK,L. 14 
OtZ. 50kg/cm J KTM»7 r l'7.f£^U W 3 5 

[0 0 4 4] SE*fl2 

jt>tt««0. 3g/cm ! ©7iy-«$S©7 

h^^K7-<^A5:fflUfct)ro?r«a«jgfcL. 140 
t. 5 0kg/cm J lCTJnjRyU7x^L. i^5m 

[0 0 4 5] ft*fl3 

flfrVmmO. 1 g/cm 3 ©tf 'j7xrU>:**->F* 



J0 



tbT5 0 umm<Dt--j b )lA$:m^?zb<D 
SrfltSWjgftL. 1 6 O^ICTM*. 5 0kg/cm J 

fc. 

[0 0 4 6] Kttft 

HI'. J*«&W^K. ttSKMLTtt. -g&WmZft 
U. LTIi. *«K»l:«fcO»l«b. **l 

[0 04 7] 

[an 
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170 


10 
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15 
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2 


170 


90 


21 


0.05 


o 


0 
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o 


ttmi 


xmi 


71 


t 7 


30 
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